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DETAILED ACTION 

1. This office action is in response to communication filled on 8/17/09. 
Claims 1-17 are pending on this application. 

2. Applicant's arguments with respect to claims 1-17 have been fully 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, i f the di lTerences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hyll 
(US 6005893) in view of Cheung (IEEE@1999). 

3. As per claim 1, a method for performing bit loading in a multicarrier 
communication system, comprising: obtaining transmission coefficients a„, 
for subchannels of a multicarrier channel, where n is a subchannel index 
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(Hyll, Abstract " An optimal bit allocation is determined ... for all subchannels 

Col 12 L6-14); calculating initial cost values for said subchannels using 
said transmission coefficients (Hyll, Fig. 10 item 102, " ... for all subchannels 
... thresholding is employed to make initial bit assignment."); identifying a 
subchannel n_having a lowest cost value (Hyll, Coll2 L15-23); allocating a 
new bit to said identified subchannel n (Hyll, Coll2 L15-23); and updating 
said cost value of said identified subchannel n, after allocating a new bit 
(Hyll, Col 12 L15-23, Fig. 10 item 108). 

2. Hyll does not explicitly teach using a cost function: AP= f(C n ) - g(a n ) 
where C n , is a number of bits allocated to a subchannel n, f(C n ) is a function 
of C n , that returns a baseline cost value for allocating an additional bit to 
subchannel n, and g(a n ) is a function of transmission coefficient a. Cheng 
teaches using a cost function: AP= f(C n ) - g(a n ) where C n , is a number of 
bits allocated to a subchannel n, f(C n ) is a function of C n , that returns a 
baseline cost value for allocating an additional bit to subchannel n, and g(a n ) 
is a function of transmission coefficient a (Cheung Yui -see Section III and IV 
). Thus, it would have been obvious to one having ordinary skill in the art, at 
the time the invention was made, to implement the instant limitation, as 
taught by Cheung, in the apparatus of Hyll because Cheung teaches the 
benefit of implementing such a function so that to improve the performance, 
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and effectiveness of a communication system (Cheung, Page 1747 Section I 
Col 2). 

5. As per claim 2, Hyll in view of Cheung teaches the method of claim 1, 
further comprising: repeating identifying, allocating, and updating for a total 
of K iterations, where R is a number of bits to be allocated (Cheung, Section 
III). 

6. As per claim 3, Hyll in view of Cheung teaches the method of claim 1, 
wherein: said function g(a n ) is equal to log((a„) 2 ), which is the logarithm of 
the square of the channel coefficient of subchannel n (Cheung, Section III). 

7. As per claim 4, Hyll in view of Cheung teaches the method of claim 1, 
wherein: updating said cost value includes retrieving a value for f(C n ) from a 
first lookup table (While Cheng teaches a cost function [section II, III, IV], 
storing and retrieving data from a memory or look up table is well known in 
the art. Furthermore, Hyll teaches storing functions - see Col 9 L56-59). 

8. As per claim 5, Hyll in view of Cheung teaches the method of claim 1, 
wherein: updating said cost value includes retrieving a value for g(a„) from a 
second lookup table (While Cheng teaches a cost function, storing and 
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retrieving data from a memory or look up table is well known in the art. 
Furthermore, Hyll teaches storing functions - see Col 9 L56-59). 

9. As per claim 6, Hyll in view of Cheung teaches the method of claim 1, 
wherein: calculating initial cost values includes evaluating the cost function: 
AP= f(0) - log((a„) 2 ) for each subchannel, where f(0) is a baseline cost value 
assuming no allocated bits for a subchannel n and log((a n ) 2 ) is the logarithm 
of the square of the channel coefficient of subchannel n (Cheung, Section 
III, Section I). 

10. As per claim 7, Hyll in view of Cheung teaches the method of claim 6, 
wherein: calculating initial cost values includes retrieving a value for f(0) 
from a first lookup table (While Cheng teaches a cost function [section II, 
III, IV], storing and retrieving data from a memory or look up table is well 
known in the art. Furthermore, Hyll teaches storing functions - see Col 9 
L56-59). 

11. As per claim 8, Hyll in view of Cheung teaches the method of claim 6, 
wherein: calculating initial cost values includes retrieving values for log((a„) 2 ) 
from a second lookup table for subchannels of said multicarrier channel 
(While Cheng teaches a cost function [section II, III, IV], storing and 
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retrieving data from a memory or look up table is well known in the art. 
Furthermore, Hyll teaches storing functions - see Col 9 L56-59). 

12. As per claim 9, Hyll in view of Cheung teaches the method of claim 1, 
wherein: obtaining transmission coefficients includes acquiring said 
transmission coefficients from a local channel estimator (Hyll, Col 8 L58-61). 

13. As per claim 10, Hyll in view of Cheung teaches the method of claim 1, 
wherein: obtaining transmission coefficients includes receiving said 
transmission coefficients from a remote communication entity (Hyll, Col 8 
L5-16, Furthermore it is well known to receive a transmission coefficient 
from a remote communication entity or transceiver.). 

14. As per claim 11, Hyll teaches an apparatus comprising: a channel 
determination unit to obtain transmission coefficients a n for subchannels of a 
multicarrier channel (Hyll, Abstract" An optimal bit allocation is determined 
... for all subchannels Col 12 L6-14); a bit allocation calculator to 
determine bit allocations for said subchannels of said multicarrier channel 
using said transmission coefficients (Hyll, Fig. 10 item 100, 102, 108). 
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15. Hyll does not explicitly teach said bit allocation calculator to calculate 
cost values for said subchannels as a difference between a first function and 
a second function; a first lookup table to store and retrieve values of said 
first function for use by said bit allocation calculator; and a second lookup 
table to store and retrieve values of said second function for use by said bit 
allocation calculator. Cheung teaches said bit allocation calculator to 
calculate cost values for said subchannels as a difference between a first 
function and a second function (Cheung, Section III, IV); a first lookup table 
to store and retrieve values of said first function for use by said bit allocation 
calculator; and a second lookup table to store and retrieve values of said 
second function for use by said bit allocation calculator (While Cheng teaches 
a first and second cost function [section II, III, IV], storing and retrieving 
data from a memory or look up table is well known in the art. Furthermore, 
Hyll teaches storing functions - see Col 9 L56-59). Thus, it would have been 
obvious to one having ordinary skill in the art, at the time the invention was 
made, to implement the instant limitation, as taught by Cheung, in the 
apparatus of Hyll because Cheung teaches the benefit of implementing such 
a function so that to improve the performance, and effectiveness of a 
communication system (Cheung, Page 1747 Section I Col 2). 
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16. As per claim 12, Hyll in view of Cheung teaches the apparatus of claim 
11, wherein: said first function is a function that returns a threshold cost of 
allocating an additional bit to a subchannel based on a presently allocated 
number of bits (Hyll, Fig. 10 item 100, 102, 108). 

17. As per claim 13, Hyll in view of Cheung teaches the apparatus of claim 
11, wherein: said second function is a function that returns a logarithm of a 
square of a transmission coefficient for a corresponding subchannel 
(Cheung, Section III). 

18. As per claim 14, Hyll in view of Cheung teaches the apparatus of 
61aim 11, wherein: said channel determination unit is a channel estimator to 
estimate said transmission coefficients using training signals received via 
said multicarrier channel (It is well known in the art to use a training 
sequence to estimate a channel condition or a subchannel condition). 

19. As per claim 15, Hyll in view of Cheung teaches the apparatus of claim 
11, wherein: said bit allocation calculator is operative to: calculate initial 
cost values for said subchannels of said multicarrier channel assuming zero 
bits allocated to each subchannel (Hyll, Section III), identify a subchannel 
with a lowest cost value, allocate an additional bit to said identified 
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subchannel (Hyll, Coll2 L15-23) and update a cost value of said identified 
subchannel using information from said first and second lookup tables (While 
Cheng teaches a cost function [section II, III, IV], storing and retrieving 
data from a memory or look up table is well known in the art. Furthermore, 
Hyll teaches storing functions - see Col 9 L56-59).. 

20. As per claim 16, Hyll in view of Cheung teaches the apparatus of claim 
15, wherein: said bit allocation calculator is operative to: identify a 
subchannel with a lowest cost value, allocate an additional bit to said 
identified subchannel, and update a cost value (Hyll, Section III), of said 
identified subchannel using information from said first and second lookup 
tables for each bit to be included within a multicarrier symbol (While Cheng 
teaches a cost function [section II, III, IV], storing and retrieving data from 
a memory or look up table is well known in the art. Furthermore, Hyll 
teaches storing functions - see Col 9 L56-59). . 

21. As per claim 17, Hyll in view of Cheung teaches the apparatus of claim 
11, wherein: said multicarrier channel is an orthogonal frequency division 
multiplexing (OFDM) channel (Hyll, Col 1 L17-18 "DMT"). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ZEWDU KASSA whose telephone number is (571)270-5253. 
The examiner can normally be reached on Monday - Friday (7:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Payne can be reached on 571 272 3024. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

zk 

/David C. Payne/ 

Supervisory Patent Examiner, Art Unit 261 1 



